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ADDITIONAL EXPERIMENTS, &c. 


Raad at the ROYAL SOCIETY, May 1, 1788. 


Wii I wrote the Paper, which. the Society has done 
me the honour to order to be printed in their Tran 
ſactions, I had found that the decompoſition of dephlogiſti- 
cated and inflammable. air, by incaus of the electric ſpark, 
produced an acid liquor, which Dr. WIrHERING found to be 
the nitrous; though I ſhould have obſerved, that he expreſſed 
ſome doubt whether the liquor did not alſo contain ſome other 
acid beſides the nitrous. 5 

J have ſince that time been deſirous to aſcertain the quantity 
_ of acid producible from a given quantity of air; and with this 
view I gave Mr. KEIR as much of the liquor as I had col- 
lected from the decompoſition of. about five hundred ounce: 
\ meaſures of dephlogiſticated air, and the uſual proportion of 
inflammable air mixed with it. The liquor, he informed me, 
was 442 grains, of the ſpecific gravity of 1022 (that of water 
being 1000) and that it contained as much acid as was equi- 
valent to 12.54 grains of concentrated acid of vitriol; which: 
quantity of vitriolic acid is capable of ſaturating as much ve- 
getable fixed alkali as is contained in 224. grains of dry nitre, 
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or about 234 grains of nitre cryſtallized in mean temperature. 
The fedimient of the fame liquor he alſo ſuppoſed to contain, 
at leaſt, as much acid as the liquor itſelf, 

That this ſediment contains much acid, ſeems evident from 
this circumſtance, that, when it is firſt formed, it often emits 
ſmall bubbles, which riſe to the ſurface of the liquor, and 
continues to do ſo a conſiderable time. This was more parti- 
cularly the caſe with the ſediment which I had from the tinned 
iron tubes. "Theſe ſmall bubbles, I imagine, conſiſt of nitrous 
air (formed from the ſuperabundant acid vapour adhering to 
the. metal and the water.in the liquor) becauſe when a phial, 
half filled with this liquor, had ſtood about a week, the ait on 
the ſurface of it inſtantly, and repeatedly, WN a _ 
of lighted wood that was dipped into it. 

From the preceding data, given me by Mr. Ken (and 
making allowance for the indefinite quantity of water con- 
tained in. the concentrated acid of vitriol) I am inclined to 
think, that not much more than one-twentieth part of de- 
phlogiſticated air is the acidifying principle, mod 1 nineteen 
parts are water. 

This, I would however. obſerve, relates to air fully ſatu- 
rated with water, in conſequence of its having been kept in 
Jars ſtanding in water, ſo that I think it poſſible that the water 
in the drieſt dephlogiſticated air may not amount to more than 
nine-tenths of its weight. But I have not aſcertained, by any 
experiment, how much water any of the kinds of air are ca- 
pable of holding 1 in a diffuſed ſtate, without being any neceſ- 
ſary part of their conſtitution. 

Though Mr. KEIRA found the greateſt part of the acid in 
the liquor with which I furniſhed him to be the n/trous, there 
were evident ſigus of its containing a ſmall portion of marine 

acid, 
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Acidity, Decompoſition of Water, and Phlogifflon. 5 
acid, by its making a precipitation with a ſolution of filver in 
_ nitrous acid. But this mixture of marine acid, he obſerves, 
is conſtantly found to accompany the production of nitre in 
the operations of nature. Whether the different ſubſtances 
from which the dephlogiſticated air was extracted made any 
difference in this cafe, I cannot tell; but that which I gave Dr. 

WiIrRHRERING was from minium, and that which Mr. KEin 
examined was from manganeſe. 

In the notes which I took of the firſt ei of this 
liquor I termed it 4/ue, and Dr. WiTHERING alſo calls it blue, 
and once a greeniſb blue; but that which I gave Mr. Kris, 
and all that I have got ſince, is a decided and deep green, 
which Mr. KEIR thinks to be owing to the Pos of 
the nitrous acid. 

Thoſe philoſophers who are unwilling to admit the doctrine 
of phlogiſton, will perhaps ſay, that, in thoſe experiments in 
which a calx is revived by means of inflammable air, this 
air joins the dephlogiſticated air that was in the calx; and 
that, in confequence of this, th tal, being freed from a 
foreign ſubſtance, reſumes 1 ben ee qualities, with- 
out having received any additiqn whatever. 

But ſince it appeared in the preceding experiments, in which 
inflammable air was procured by means of ſteam, that the 
metal did not become a calx, except in conſequence of parting 
with inflammable air (or rather with ſomething which, when 
united to water, is inflammable air) it cannot be ſup- 
poſed to recover its metallic form without re-imbibing the 
fame thing that it had leſt, which thing may be termed 
phlogifton. 

- Conſequently, inflammable air being (in the opinion of 
thoſe who do not admit the doctrine of phlogiſton) the ſame 

„ thing 
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thing with the ſubſtance from which it was procured, only 
. volatilized, and united to water, it will follow, that any ſub- 
ſtance imbibing inflammable air muft become compounded with: 
that other ſubſtance from which the inflammable air was pro- 
duced; and therefore, all the inferences recited in the former 
Paper, which tend to- eſtabliſh the doctrine of PO, 
muſt be admitted. 

It will be aſked, what becomes of the dephlogiſticated air 
which is certainly expelled from red precipitate when it is 
heated in inflammable air, and converted into running mer- 
evury, if the inflammable air enters into the calx, in order to 
its becoming a metal? I anſwer, that it unites with a part of 
the inflammable air, and forms nitrous acid; for the water 
that is collected in this proceſs is ſtrongly acid, as appears by 
its turning the juice of turnſole red; but the quantity is ſo 
ſmall, that it will hardly be poſſible to aſcertain what acid it 
is. Analogy, however, decides clearly in favour of the 
nitrous. | 

It may be ſuppoſed, that i in this plc with red preci- 
pitate, the acid was that which had not been- ſufficiently ex- 
pelled from that ſubſtance in the proceſs by which it is made- 
But the reſult was the very ſame when I uſed precipitate per ſe; 
and on this occaſion I uſed a portion of that which I procured: 
from M. Caper in Paris, of which mention is made in the 
ſecond Volume of my Experiments, p. 36. 

On the other hand, that which is expelled from finery ein- 
der, when it is heated in contact with inflammable air (and 
thereby becomes iron) is pure water, without any acid. This 
I found to be the caſe even when the inflammable air had been 


got from iron by oil of vitriol, Does not this prove that the 
iron 
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iron had imbibed what was properly water, and not any one 
conſtituent part of water only ? 

That water enters into the conſtitution of every kind of air 
I ſuppoſed, becauſe it certainly does into that of flammable, 

fixed, and dephlogiſt.cated air, and becauſe none of them can be 
s produced except by proceſſes in which water either certainly is, 
or may be well ſuppoſed to be, preſent. That nitrous air alſo 
contains water, I have lately found from the! iron that is heated 
in it becoming a proper finery cinder. 

At the publication of my laſt Volume of . * 
had found, that iron heated in nitrous air acquired weight, 
and that what remained of the air was phlogiſticated air. 

3 Having ſince that time repeated this experiment, and after- 
wards heated the iron, which was by this means increaſed in 
weight, in inflammable air, the iron loſt its additional weight, 
and water was copiouſly produced, as in the ſame proceſs with 
finery cinder, or, as I ſometimes call it, ſcale of iron. 

As nitrous air may -be deprived of its water, and become 
phlogiſticated air by heating iron in it, I find that it undergoes 
the ſame change by being repeatedly tranſmitted through hot 
porous carthen tubes, through which I ſome time ago diſco- 
vered that vapour will paſs one way, while the air contiguous 
to the heated tube will paſs the other. 

I firſt tried this proceſs with turnings of iron in the tube, 
by which means the iron was readily converted into finery cin- 
der; but afterwards I found that the ſame change was produced 
in the nitrous air by the hot tube only. The two bladders 
which I made ule of in this experiment (and by the alternate 

preſſure of which I made the air contained in them paſs 
through the hot tube) became red, juſt as any bladder does 

that is filled with nitrous air, and then epo to the influ- 
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ence of the atmoſphere till it becomes phlogiſticated air, as: 
may be ſeen in my former experiments. In this manner F 
now always treat the bladders in which I make experiments on 
air. It prevents them from putrefying, and gives them a 
firmneſs of texture ſimilar to tanning. 

That nitrous air contains water, and that this water can 
contribute to the formation of fixed air, is evident from the 
following experiment. I heated five grains of charcoal of 
copper in eight-ounce meaſures of nitrous air, till it was in- 
ereaſed to ten-ounce meaſures, and the charcoal had loſt one 
grain. Examining the air, I found about one-fifth of it to be fixed 
air, andthe remainder phlogiſticated. It ſeems, therefore, that 
nitrous air conſiſts of water, and ſomething that may be called 
the baſis of nitrous acid, or that ſubſtance which, when- united: 
to dephlogiſticated air, will make nitrous acid; and this ſeems 
to be pure phlogiſton, ſince it is found, as the preceding expe- 
riments ſhew, in the pureſt inflammable air. May we not 
hence infer, that the nitrous is the ſimpleſt of all the acids, 
and perhaps the baſis of all the reſt ? 

It is evident, that more water than enters into the compoſi- 
tion of nitrous. air is neceſſary for the change of it into what: 
1 have called dephlogifticated nitrous air, becauſe the contact of 
iron will not, without water, produce that change in it. 

Though fixed air, as I have ſhewn, contains water as well 
as nitrous air, it cannot be deprived of it, and be decompoſed, 
by the ſame means ; for I have heated iron in it by a burning 
lens, and have alſo made it paſs repeatedly through a hot 
earthen tube containing turnings of 1 iron, without producing 
any change in it. 

In the former Paper I ſaid, chat manganeſe of itſelf gives 
only the pureſt dephlogiſticated a air by heat; but I have now 


a quantity. 
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a quantity which, after giving pure air with a moderate heat, 
gives air that is more than half fixed air with a greater degree 
of heat. It is evident, as I have obſerved 9 there. 
are very different kinds of manganeſe. 

In theſe Papers I have ſappoſed, with M. Ka and 
others, that the principle of acidity is in the dephlogiſticated 
air only; but as the acid is always formed by the union of this 
air and the inflammable, it may, perhaps, with equal proba- 
bility be ſuppoſed to be in either of — or to be a com- | 
8 of them both. 

r. War r deſires me to mention it as his conjecture, that 
Ply nitrous acid is contained in the inflammable air as the acid 
of vitriol is in ſulphur, the phoſphoric in phoſphorus, &c. ; 
and that the dephlogiſticated air does nothing morgthan deve- 
lope the acid. Mr. KEIR, who was led to expect that an acid 
muſt be the reſult of the union of dephlogiſticated and inflam- 
mable air, becauſe ſome acid 1s always the conſequence of its 
union with other inflammable fubſtances, thinks that both 


may be neceſſary ingredients in it. Farther experiments may 
throw more light on the ſubjeck. | 


T0 THE REV. DR. PRIESTLEY, 
DEAR SIR, 
T at length ſubmit to your conſideration the trials which 


I made upon the liquors you produced, by the firing of de- 
phlog! ficates and inflammable air in cloſe veſſels; and if you 


think. 
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think proper you may tranſmit them to the Royal Society, by 
way of Appendix to your own Paper upon that Subject. | 


§ 1, 
Dec. 26, 178). Liavor produced by Wel in a cloſe 
copper veſſel, inflammable air got from ino by means of the 


ſteam of water, and depblogifticated air, expelled by heat only, 


from MINIUM. 
This liquor was s blue, and contained a 1 brown ſedi- 


men *. 


Exp. 1. Terra ponderoſa lime water, 
2. Common lime water, and 
2. © wuftic fixed alkali, cauſed a 8 precipitation. 
4. Cauſtic volatile alkali produced a beautiful deep blue 
precipitate, which was wholly re-diflolved by the 
addition of more volatile alkali. 
5. Phlogifticated alkali gave a reddiſh brown precipitate. 
G. Nitre of lead, no change. 
7. Nitre of filver, a bluiſh precipitate. | 
8. Litmus, its colour firſt turned red, then curdled, 
and at length nearly deſtroyed. 
9. The Bhorine paper, employed to ſeparate the ſedi- 
ment, was a flow burning touch- paper. 


0 11. 
Dec. 30. Ligyor produced, by burning in a cloſe copper 
veſlel, immflammable air, obtained as in & 1. and dephlogi/ticated 
air, expelled by heat only, from MANGANEsE. This liquor 
was blue, and contained a reddiſh-brown ſediment. 
Exp. 1—9. Similar to thoſe in & 1.; and the reſults being 
in all points the ſame, 1 determined to mix the liquids toge- 
ther, 
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ther, the quantities Ws _ and ſubmit 2 to further 


examination * * T K 


i - 11. 


Exp. 1. The united u being neutralized by the addi - 
tion of cauſtic vegetable alkali, a beautiful. green 
18 ſubfided.. _ | 
» This-precipitate diflolved. 1 in ite volatile 
* changing to a beautiful blue. | 

3. The ſuper-natant liquid being flowly. evaporated to 
dryneſs, the liquor that eſcaped during this proceſs 
was nothing but pure water. 

4. The imperfectly cryſtallized 3 ( 3) effer- 
veſced upon the addition of. concentrated vitriolic 
acid, and being ſubmitted to diſtillation, on the firſt: 
application of heat, an orange - coloured vapour aroſe, 
which was condenſed in a receiver previouſly wetted: 
with pure water. 

+... The diſtilled liquer (4) had the ſmell and the taſte: 

of nitrous acid, which inſtantly changed the blue of 

litmus, and that of violet _— to a red;. and! it 
ated upon filver.. 

6. Terra ponderoſa lime vater, added. to it, denen 
no precipitation. | 

7. Saturated with vegetable alkali it converted] cap 
paper into touch paper, and formed, upon a ſlow eva · 
poration, cryſtals ſimilar to thoſe of nitre. 


9,1. 3 
Jan. 21, 1788. Liquor: produced by burning inflammable air, 
obtained as before, and dephleg ifticated air from nercurius Pre- 


cih. ruber, in a cloſe tinned i iron veſſel. 
This 
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This liquor was nearly colourleſs, but IT A large 
quantity of a light brown ſediment. 

Exp. 1. 2. 3. 4. 5. 8. 9. Similar to thoſe of $1 I. and IT, ex- 
cept the different colour of the precipitates, and that 
made by the * — being a fine 
blue. 

10. The 8 ſaturated wich vegetable alkali being 
lowly evaporated to dryneſs, and the precipitates 
mixed with the brown fediment being put into a 
retort, ſome concentrated vitriolic acid was added, 
and heat was applied. A very faint ſmell of nitrous 

acid aroſe, but no viſible red vapour; nor did any 
thing diſtil into the receiver until the heat was very 
confiderable. 

11. The liquor then diftifled was evidently ts but 


this acid was wholly precipitated by terra ponderoſa 
lime water. 


$V. | 
F ab. 16. Having now received a larger quantity of the liquor 
and ſediment, produced as { 1. viz. 329 grains ef the bluiſh. 
green liquor, and 12 grains of the reddiſh brown ſediment, I 
proceeded to repeat the experiments, but the reſults correſpond- 
ing with the former ones, I need only mention, that the liquor 
changed litmus red, and coagulated it; that with phlogiſti- 
cated alkali it gave a browniſh red, and with cauſtic vegetable 
alkali a blue precipitate; that after ſaturation with the vege- 
table alkali, both the dried ſalt and the ſediment being ſub- 
mitted to diſtillation wath the addition of concentrated vitriolic 
acid, an orange-coloured vapour inſtantly aroſe, and the pecu- 
liar ſmell of nitrous acid Was s ſtrongly perceived. The diſtilled 


liquor, 
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liquor, beſides having the taſte of nitrous acid, diſſolved ſilver; 
and when neutralized by vegetable alkali and ſlowly evapo- 
rated, afforded well-formed cryſtals of common nitre. 

Theſe, Sir, are all the trials I have made with the liquors 
produced in your experiments. They pretty clearly prove the 
acid generated to be the ſame, whether the dephlogiſticated air. 
was procured from red precipitate of mercury, from minium, 
or from manganeſe, and that this acid is the nitrous acid, It 
is not quite ſo clear why the liquor and ſediment in & rv. gave 
no ſtronger marks of the preſence of nitrous acid; but it is 
evident, that the acid had united itſelf to the iron, if not to 
the tin, of the veſſel employed: and I find, that when nitrous 
acid is fully ſaturated with iron by being boiled with it, and 
fixed alkali is added, this mixture ſubmitted to diſtillation, with 
the addition of concentrated vitriolic acid, yields no red va- 
pours, and very little ſmell of nitrous acid. 
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1 remain, &c. | ; 

3 W. WTITHERING. 

Birmingham, | 
_ February 22, 1788. 


TO THE REV. DR PRIESTLEY. 
DEAN SUIK, : | ” „ | 


I HAVE examined the green liquor which I received from 
you, with a view to determine the two points you wiſhed prin- 
C cipally 
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cipally to know, namely, the a and: the kind of che 5 
contained acid. 

The quantity of the Auen liquor Ws 442 grains, and its 
ſpecific gravity was to that of water as 1022 to 1000, When 
the' green liquor | Was poured: out of the phial, there remained 
at the bottom 72 grains of a brown powder, which upon exa- 
mination was found to be a calx of E ſoluble 1 in 8 8 
but not in water. 

The colour of the liquor ewed that it was a ſolution o- 
copper. However, it gave no cupreous precipitation to poliſhed! 
ee], till a few drops of acid had been added. This circum- 
ſtance ſeemed to ſhew the perfect ſaturation of the acid of the 
green kquor with the copper; and this complete ſaturation was 
further evinced by the very ſmall alteration of colour which 
litmus ſuffered on being mixed with this liquor. This teſt did 
indeed ſeem to acquire a little tendency to redneſs, but the 
effect was ſo minute as not to deſerve conſideration, and might 

probably be owing to ſome ſlight phlogiſtication, as it is called, 
of the acid contained, rather than to its ſuperabundance. 
V pon evaporating the green liquor by expoſure to air, with- 
out the application of heat, no cryſtals were formed, but a 
dry green powder, inſoluble in water, but ſoluble in acids. 
Vou had before acquainted me with this fact. As ſolutions of 
copper in the nitrous acid are known to yield deliqueſcent cry- 
ſtals, and as no cryſtallization bappened in this inſtance, al- 
though the acid was evidently: nitrous, I was defirous of diſco- 
vering the cauſe of this difference between this liquor and com- 
mon ſolutions of copper in the nitrous acid. Upon making 
ſome trials with this view, I found that there were three periods 
or ſtages to be diſtinguiſhed i in the combination of copper with 
the nitrous acid. The firſt period is when the acid is ſuper- 


abundant, 
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abundant, aud. deliquefcent cryſtals formed. The ſecond pen. | 
riod is when the acid has been completely ſaturated, or perr 
haps ſuperſaturated, by repeated and alternate - evaporation: to 
dryneſs, and re-diflolution in water, and then no cryſtals but 
a green powder is formed. The third period is when, by a fur- 
ther evaporation of acid and increaſe of heat, the green pow- 
der is changed into a brown or black calx. The complete ſatus 
ration of the green liquor ſeems then to be the cauſe; of the 
formation of the green powder on evaporation, inſtead of deli- 
queſcent cryſtals ; and the production of the brown calx may 
be ſuppoſed to be either the reſult of a calcination of a part of 
the ſolution of copper which may have taken place in conſe- 
quence of the great heat excited by the inflammation of the 
two airs; or to have been formed by the action . the bn 
nen air on the copper. . 

Ian order to find the quantity of acid SO was | contained t in 

the green liquor, I added, by flow degrees, to 100 grains of 
this liquor, a ſolution of mild fixed alkali, till no more preci- 
pitation took place, taking great care to ceaſe adding alkali as 
ſoon as the copper ceaſed to precipitate, to prevent a re- diſſolu- 
tion of the precipitated metal. Upon examining how much of 
his alkaline ſolution was required to ſaturate a given quantity 
of oil of vitriol of the common ſpecific gravity, diz. to water 
as 1844 to 1000, I found that the 100 grains of green liquor 
required for its precipitation as much alkali as would ſaturate 

2, 837 grains of the above- mentioned acid of vitriol. And fs 
the whole quantity of green liquor was 442 grains, its preci- 
pitation would require as much alkali as would be capable of 
ſaturating 12, 54 grains of the concentrated vitriolic acid. 

This quantity of vitriolic acid is capable of ſaturating as 

ma vegetable fixed alkali, as is contained in 224 grains of dry 
SE 0G 11 nitre, 
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tity of acid, or of air expended in forming the brown ' calx;.. 
muſt be very great; and this circumſtance ſhews the diſadvan- 
tage of uſing metallic veſſels, although in other reſpects more 
commodious for your large experiments than thoſe of glaſs. 
J think it is probable, that the quantity of acid expended in 
this manner is as much or more than the quantity retained in 
the ſolution; but I am ſorry I am not able to give you any” 


grounds for a true determination. However, the experiment 


which T made with the calx was as follows. I diffolved it in 
vitriolic acid, and having ſaturated with alkali the ſuperfluous 
acid, I precipitated the ſolution by a fixed alkali of- known 
ſtrength, and I found that the quantity of alkali requiſite for 
this precipitation was as much as would farurate ten grains of 

the oil of vitriol before mentioned. This quantity of. vitriolie 

acid is ſo much leſs than I ſhould expect, that 1 regret I .. 


not an opportunity of repeating the experiment- 


The next point. to be determined is the ſpecies af; acid Oe” 18> 
contained in the green liquor. The acid produced in your 


former experiments of burning inflammable and dephlogiſts- 


cated airs was determined to be the nitrous ;-and every trial: 
which I have made of this green liquor has convinced mo, 
that the ſame acid is contained in it alſo. Upon adding to this 
ow ſome vitriolic acid and diftilled why E obtained by. 


1 ay the mean an] | becauſe the proportion of water tales by 
ſalts varies very conſiderably, according to the temperature in which they are 


. the warmer the weather, the leſs water being retained; The conſi. 


deration of this fact ought to enter into the eſtimates of the en of the 
e parts of ſalts. 
diſtillation 


en a Wee acid liquor, which from the well, the 


1 Properties of diflolving filver very readily, and of giving a de- 


Lo fagrating quality to paper ſoaked in this liquor when ſatu- 


rated with alkali, evidently manifeſted the preſence of the ni- | 


trous acid. But beſides the nitrous, which is undoubtedly the 
acid in greateſt abundance, I think I may venture to _ _ 
exiſtence alſo of' the marine acid. 


Upon adding to the green liquor a Sab of Giver in il 4; 


the acid was ſuperabundant, the mixture became turbid; and 


when it was boiled, the minute particles collected and fell to 


the bottom in form of white flocks, which, on expoſure to 
light, became dark coloured, and were re- diſſolved by volatile 


alkali; all which appearances are indications of a luna cornea. . 


Although, theſe appearances: left no doubt in my mind of the 


exiſtence of a marine acid, I am nevertheleſs much obliged to 


our ingenious philoſophical friend Mr. Jounson for reminding . 
us, that Mr. CAVvENOTIsH had alſo obſerved, in the acid pro- 
duced in his experiment of paſſing the electric ſpark through a.: 
mixture of dephlogiſticated and phlogiſticated airs, a precipita- 
tion upon adding a ſolution of filver; from which, however, 
that moſt accurate philoſopher would not infer the preſence of 
marine acid, having diſcovered that the precipitation might be 


produced by the nitrous acid itſelf, when that acid is much 
phlogiſticated. The acid of the green liquor is in ſome degree 
phlogiſticated, as appears both from the ſmell which I per- 


ceived on adding the ſolution. of ſilver, which, as. I have men- 


tioned, contained a ſuperabundant acid, and from the green. . 


colour of the liquor; for I have never been able to. make any 


but blue or greeniſh- blue ſaturated ſolutions from. copper pun TY 


nitrous acid, although they ſometimes appear green. from a : 
ſuperabundant quantity. of yellow acid, or from the .yellow - 
fumes - 


— 


8 P. LY. 1 

e 
1 
** 
J. * 

1 


4 
* 
„59 
9 
<< 2 
1 
. 
* 
Ro 
__ 
« £ 3 
18 
3 
3 
+ 3 1 
* 
9 
A 
N 
1 
8 
* 
h 


SOS 


K „ 0 n e WC" I k . TT, > l 1 * e 77 $7 iv 1 . F Y OF : ; : s 4 5 N = - 
4 * = 1 * Y 3 3 * . 4 RY 8 C . * „ * * FT. * W 3 i * N., 4 * 4": Wes * * TV 1 l 5 * AF "3, * 6 1 [ 
= 8 W > > * 7 2 4 2 e 5 8 . 3%. 1 F 5 GY \ . 4 8 N N » 1 * © # TY Ic £8: 5 l 9 ">. 5 1 2 - — 0 | * * „ 
5 n C R «4 IST. > . e r 8 ; TT 
N. - * * 2 3 * 2 AL 1 * : rere g * A : * v * r - 5 * 4 1 * 1 9 
1 I . * 0 * o p 17 * 2 7 +, = - 8 5 * 
- vo 1 4 : * ? i * % 4 IT . nt * * 0 N 4 C : „ * 1 N K 4 e af * * EW * v3 WITS = 
39 A ” $; * I . 4 * „ a 8 a n 7 * 4 { * * x gh . 2 boo l a , dad oa 2 * "FX, 
7 6 buy > * 5 : 7 e f N D 3 5 rn 
4 7 , 4 x - wor * 1 N "Y - 4 s * 1 — * b. - Up » 4's * 
« es =: 1 
4 Fans 1. 2 4 
* & N 


——— 2 4 4. a l o& 8 2 9 
* + - ' N 0 © , A. TP 
* i 5 y , p 
* s 5 * 
— Ys Fl p DA 4 


2 a . Cn: 18 Dr. Fats Trur- 's — and Olfiration on 
= Himes during the folution, By adding a folution of melted 
a to nitre to the blue ſolutions of -capper either in the nitrous or 
witriolic acids, the phlogiſticated acid of the melted nitre im 
mediately communicates a green colour. The marine acid 
tends more than the other acids to give a green colour; but 1 
am inclined · to impute the colour of your liquor principally to 
the phlogiſtication of the acid, becauſe upon adding a very 
ſmall portion of vitriolic, marine, or nitrous acid, the colour 
was immediately changed to a light blue. The ſolution of 
flver, being purpoſely acid, always produced this change of 
colour, and I-therefore confidered, that the phlogiſticated acid 
Was expelled i in the W and could not alect * * 
Pitation. | 
 Enporinrents' have taught x me, that an n flight 9 
gree of that quality which is called the phlogiſtication of nitre, 
is ſufficient to produce an alteration in the colour of ſolutions 
of copper, and that the colour will be changed when the de- 
gree of phlogiſtication is incapable of producing any precipi- 
tation of ſilver. Not only a ſolution of melted nitre will 
always change the colour of cupreous ſolutions, but even cry- 
Nals of nitre, when mixed with the nitrous acid, and the 
mixture boiled to dryneſs upon copper, and re-diffolved in 
_ „ water, will give a green ſolution. If cryſtals of nitre be diſ- 
ſolved in a colourleſs ſolution of filver in nitrous acid, and this 
mixture added to a ſolution of copper in the ſame acid, the 
blue colour of the latter will be changed to a green, although 
neither the nitre nor ſolution of ſilver will ſeparately have this 
effect, neither will nitre diſſolved in a dilute nitrous acid. I 
do not know what degree of phlogiſtication may be required to 
precipitate ſilver, but I ſuppoſe it to be very great; at leaſt it is 


| A” that the degree of phlogiticauon capable of giving a 
"ol „ 9 3 8 7 green 
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22 N of Water, 4 Plan. 19 
| 4 colour to ſolutions of copper is inſufficient to precipitate: 
flver,. Mr. Cavendiss,. when he relates the fact of the pre- 
eipitation of filver, i * of nitre, much eee 
poſſeſſing this property. +. 

To obviate any 3 of che precivitftion of Alder vine: 
owing to the phlogiſtication of the acid, I added to ſome of 
the green liquor about an equal quantity of colourleſs nitrous 
acid and ſome diſtilled water, and I kept this mixture boiling; 
half an hour, in order to diſengage and expel any phlogiſticated 
acid which it might contain. To the liquor, which remained 
perfectly pellucid, I added a ſolution of ſilver, upon which the 
Precipitation immediately took place with all- its uſual circume- 
ſtances, and in as great a degree as before. | 
If, upon examining the acids which you or ber may 
hereafter obtain by the inflammation of airs;. a mixture of 
marine acid be conſtantly found to accompany the production 
of the nitrous, the fact will be only analegous to all the other 
known productions of nitrous acid; in all which, either in- 
the natural formation of nitre as in Spain and India, or in the 
nitre beds and walls made by art, a very large proportion of 
marine ſalts is conſtantly obſerved to accompany the nitre. 

I ſhall conclude my letter with mentioning a fact, which I 
obſerved in making ſome experiments-to find the cavſe of the- 
formation of the green powder above-mentioned, and which, 
though not relative. to the preſent ſubject, may be thought not 
unworthy of communication. It is the. decompoſi tion of common 
ſalt and ſeparation of its alkali by capper. As ] couceived the opinion 
that the formation of this green powder by. evaporation of this 

green liquor was owing to the perfect ſaturation. of the acid, 
among other modes of obtaining a perfectly ſaturated ſolution: 
of copper, I ſprinkled upon plates of copper ſtrong ſolutions : 
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reen calx; but 


h TLEY's: Ebenen, and 


however, at the end of- two months, a dry green calx was 
formed, and I hferved, that round the edges of the calx 


There: it joined to the ſurface 
and where the quor had laſt 


reſcence . had 


of the. capper not ated upon, 
ſtood before it was dried, an 
rmed of mild mineral alkali, which ſeems 


to have been ſeparated from its acid by the. action of the cop- 


itſelf to fixed ar. 
The ſal ammoniac alſo 
the copper, but the vol 


ſplendid-liſt of diſcoveries M 


ziched natural phyolopay, 
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ad pro bly been 


ity of its .alkaline baſis, when diſ- 
engaged, had prevented its appearance. „ ad 
Wiſhing you may long continue to add to the numerous and 


Which Jou have already en- 


and perhaps aided .by:the affinity of the alkali 
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of {al ammoniac. In a few 8 


2 e ee found to ae convertel the copper into a oor 


he common falt acted more ſlowly upon the 
copper, and continued moiſt during ſeveral weeks. At x 
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